(Received for publication June 2, 1944) The methods developed by Smith and his associates have made possible the separate measurement of glomerular filtration, the effective renal blood flow, and the total functioning mass of tubular tissue (1) . During a recent study of the effects of certain steroids on these renal functions in man, it became apparent that their determination could not always be made simultaneously since the administration of test substances for the determination of one function interfered with the determination of another. The extent and manner of this interference is the subject of the present communication.
METHODS
A. The plasma clearance of mannitol (CM) was used as a measure of glomerular filtration (1) . Plasma levels of the compound were maintained between 90 and 200 mgm.
per cent.
B. The plasma clearance of p-amino hippuric acid (PAH) at levels of from 0.8 to 3.0 mgm. per 100 ml. plasma was used as an index of effective renal blood flow. At these levels, PAH is removed completely from the plasma in a single passage through the kidney (2) .
C. The functioning tubular mass (Tm) was ascertained by two methods. These were: (1) p-Amino hippuric acid Tm (TmPAH), a measure of the maximum ability of the kidney tubules to secrete that substance (3); plasma levels greater than 44 mgm. per cent were maintained during the determination. (2) Glucose Tm (TmG), a measure of the maximum ability of the tubular cells to reabsorb glucose (4, 5) in the course of these determinations; plasma levels of glucose were maintained constantly above 300 mgm. per cent.
Solutions of the test substances were made before each determination from amounts calculated to be necessary to raise and maintain the desired concentration in the plasma (5) . After preliminary trial procedures, these amounts were adjusted. Those solutions used for "priming" were run in by gravity through a No. 18 gauge needle as rapidly as possible. Those solutions used to maintain the desired plasma levels were given at about 4 ml. per minute and, after 15 minutes, blood and urine collections were begun.
Each function was estimated during 3 consecutive 10-minute periods. Blood samples were taken at the onset and just prior to the completion of the last of these periods.
Urine was collected through an indwelling catheter and, after each collection, the bladder was washed out 2 times with 20 ml. of saline and 10 ml. of air. All chemical determinations were made within 36 hours of the clinical tests. Protein-free filtrates of plasma samples were made as soon as each test was completed.
CLINICAL MATERIAL
A heterogeneous group of 13 subjects was studied. These consisted of 3 normal women, 2 normal men, 1 woman with chronic hypertension, and another with carcinoma of the uterus, 1 male with Paget's disease of the bone, 1 with melanosarcoma, 1 with hypogonadism, and 1 each with cancer of the stomach, breast, and prostate. All subjects were afebrile and in good nutritional status.
RESULTS
A. The relationship of the plasma concentration of glucose to the clearance of p-amino hippuric acid and mannitol Measurements of PAH clearance were first made in 4 subjects. When several days later these determinations were repeated, the values in 3 apparently had decreased by amounts varying from 16 to 63 per cent. This unusual finding was considered possibly due to the fact that an attempt was made during the latter determination to measure simultaneously the glucose Tm and for that purpose, it was necessary to maintain plasma levels of glucose at from 390 to 500 mgm. per cent (Table I) .
It became necessary, therefore, to ascertain whether or not the renal clearance of PAH could have been affected merely by this increased concentration of glucose in the plasma, or due to some other factor which had developed between the first and second measurements. Accordingly, the CPAH was determined in the course of a single test in 3 subjects, both before and during the infusion of glucose. In 1 of these, the test was repeated. A decreased clearance of PAH was effected in 3 experiments within a few minutes after the plasma glucose 117 level was raised to levels of from 390 to 520 mgm. per cent. This depression was constant in several consecutive 15-minute periods (Table I) and ranged from 30 to 80 per cent.
The possibility existed that the apparent depression of renal blood flow which had occurred when the plasma glucose level was increased might have been due to an interference in the determination of PAH by the presence of large concentrations of the sugar. However, known concentrations of PAH (0.5 to 5.0 mgm. per cent) in the presence of larger concentrations of glucose always could be quantitatively and completely recovered.
It is of interest to note that the clearance of mannitol, on the other hand, was not significantly affected by wide alterations in the plasma glucose level (Table I) 
